Differential expression of group I metabotropic glutamate receptors in human motoneurons at low and high risk of degeneration in amyotrophic lateral sclerosis.
Glutamate excitotoxicity has been suggested to play a role in amyotrophic lateral sclerosis, since overstimulation of post-synaptic glutamate receptors by accumulated extracellular glutamate leads to motoneuron cell death. It is however unclear as to why some groups of motoneurons degenerate in this disease while other groups remain relatively intact even during terminal stages of the disease. Our previous studies in the rat showed differential expression of group I metabotropic glutamate receptors in motoneurons at low and high risk of degeneration in amyotrophic lateral sclerosis. Here we have extended this study to normal human brains. In situ hybridization showed that transcripts of both metabotropic glutamate receptor (mGluR) 1 and mGluR5 were expressed in motoneurons in both the resistant motor nucleus III and the vulnerable motor nucleus XII. Immunolabeling of mGluR1alpha and mGluR5 was found in both motoneurons and glia-like cells in all the motor nuclei and the ventral horn of the cervical spinal cord studied. Quantitative analysis of optical density measurements showed higher levels of mGluR1alpha protein expression but lower levels of mGluR5 protein expression in the vulnerable motoneuron pool (VII, XII and spinal cord) than in the resistant motoneuron pool (III, IV and VI). This differential expression of group I metabotropic glutamate receptor proteins within vulnerable motoneuron pools may predispose these neurons to degeneration as seen in amyotrophic lateral sclerosis.